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(54) STENT COVER AND STENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a stent cover 

which suppresses a restenosis by continuing a lumen 
open state of a biolumen for a long period when the 
stent cover is used as a cover of a stent body for 
indwelling in the biolumen such as a vessel interior. 
SOLUTION: The cylindrical stent cover comprises 



openings opened at both distal ends, and the cylindrical 
stent body extended in the longitudinal direction 
between the two openings in such a manner that the 
stent cover coats an outside face and/or an inside face 
of the body. The stent cover further comprises non- 
porous films formed at a central part of the cover and 




formed at the distal ends. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Ciaim(s)] 

[Claim 1]Stent covering, wherein the both-ends part carries out an opening, it is stent covering 
of wrap cylindrical shape, a center section of said covering is formed by a nonvesicular film in 
lateral surface and/or a medial surface of cylindrical stent which extend in a longitudinal 
direction between these 2 ** terminal-openings parts and an end piece is formed by a porous 
membrane. 

[Claim 2]The stent covering according to claim 1 whose porous membrane of an end piece of 
said covering is a nonwoven fabric. 

[Claim 3]The stent covering according to claim 1 or 2 in which a nonvesicular film of a center 
section of said covering and a porous membrane of an end piece have biocompatibility. 
[Claim 4]The stent covering according to any one of claims 1 to 3 in which a nonvesicular film of 
a center section of said covering and a porous membrane of an end piece have biodegradability 
or living body absorptivity. 

[Claim 5]The stent covering according to any one of claims 1 to 4 in which drugs aiming at 
prevention of restenosis of a living body lumen in which stent was detained further, or inner- 
barkHzed promotion in a stent end piece are added to said covering. 

[Claim 6]The stent covering according to claim 5 in which said drugs are what has at least one 
effect in an antithrombotic action, chemotaxis control, cytostatic, or endothelial cell proliferation 
promotion. 

[Claim 7]The stent covering according to claim 5 or 6 added in the state where said drugs made 
gel contain, 

[Claim 8]The stent covering [ inertness / gel / said / the covering / living body ] according to 
claim 7. 

[Claim 9]The stent covering according to claim 7 or 8 in which said gel has biodegradability or 
living body absorptivity. 

[Claim 10] A cylindrical stent body which the both-ends part carries out an opening, and extends 
in a longitudinal direction between these 2 terminal-openings parts, and stent which consists 
of the stent covering according to any one of claims 1 to 9. 

[Claim 11]A cylindrical stent body which the both-ends part carries out an opening, and extends 
in a longitudinal direction between these 2 ** terminal-openings parts. Stent which serves as the 
stent covering according to any one of claims 1 to 9 which covers lateral surface of said stent 
body from a porous membrane which covers a both-ends part of a medial surface of said stent 
body, and does not cover a center section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to stent covering used for the stent and this stent. 
When it is used as stent more specifically detained in living body lumina, such as a vessel 
containing a blood vessel and a bile duct, it is related with stent covering used for the stent and 
this which have stent covering which can maintain the lumen probe-patency-oMoramen-ovale 
state of a living body lumen over a long period of time. 
[0002] 

[Description of the Prior Art]In order to apply to the lesion gestalt which prevents the restenosis 
generated in high rate or from which extension good in PTCA is not obtained after dealing with 
the narrow segment of coronary arteries by an endermic coronary-arteries reconstruction way 
(PTCA) etc. in the therapy of angina pectoris, myocardial infarction, etc. conventionally, The 
metal stent is eternally planted in the vessel of a coronary artery or others, and securing a blood 
flow is performed. Such stent has the tubular structure of the mesh state which consists of 
metal wires, a coiled form, etc. whose diameter can be reduced, is inserted into a vessel by a 
catheter by a diameter reduced state, and the diameter is expanded and it is generally detained 
so that a vessel lumen may be mechanically supported in a narrow segment. However, it is 
reported that the restenosis arises from the crevice between the metal wires which constitute 
the stent growth and by carrying out thickening also by detention of such stent in a vessel in a 
lumen organization. 

[0003]In order to solve this problem, the trial in which growth of the organization to a stent 
lumen and thickening will be controlled is made by putting a porous film on the inside/outside of 
the stent, fixing, and providing covering as indicated by JP,7-24072,A, for example. However, 
when it is easy to generate a turbulent flow in the body fluid which flows through the inside of a 
vessel in the end piece of covering and this body fluid is blood. It becomes easy to form a 
thrombus by producing disorder into blood, and it becomes a problem when the stent covered 
with covering is detained in a blood vessel, and the thrombus blockade caused when the 
thrombus produced in the end piece of covering grows uses the stent. 
[0004] 

[Problem(s) to be Solved by the Invention]The place which this invention is made in view of the 
problem which the above-mentioned conventional technology has, and is made into the purpose, 
When it detains in the living body lumina in a vessel etc., the lumen probe-patency-of-foramen- 
ovale state of a living body lumen is maintained over a long period of time, and it is in providing 
stent covering used for the stent and this which have stent covering which controls the 
restenosis. 
[0005] 

[Means for Solving the Problem]An aforementioned problem is solved by this invention shown 
below, 

(1) Stent covering in which the both-ends part carries out an opening, it is stent covering of 
wrap cylindrical shape, a center section of said covering is formed by a nonvesicular film in 
lateral surface and/or a medial surface of a cylindrical stent body which extend in a longitudinal 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran.web.cgi.eije?atw.u=http%3A%2F%2Fwww4.i... 2008/1 2/1 7 



., JP.2002-355316.A [DETAILED DESCRIPTION] 



2/9 ^— V 



direction between these 2 ** terminal-openings parts, and an end piece is formed by a porous 
membrane. 

(2) Stent covering of (1) whose a porous membrane of an end piece of said covering Is a 
nonwoven fabric. 

(3) (1) or (2) stent coverings in which a nonvesicular film of a center section of said covering and 
a porous membrane of an end piece have biocompatibility. 

(4) (1) thru/or (3) stent coverings in which a nonvesicular film of a center section of said 
covering and a porous membrane of an end piece have biodegradability or living body 
absorptivity. 

(5) (1) thru/or (4) stent coverings in which drugs aiming at prevention of restenosis of a living 
body lumen in which stent was detained, or inner-barkHzed promotion in a stent end piece are 
added to said covering. 

(6) Stent covering of (5) said whose drugs are what has at least one effect in an antithrombotic 
action, chemotaxis control, cytostatic, or endothelial cell proliferation promotion. 

(7) (5) or (6) stent coverings which are added in the state where said drugs made gel contain. 

(8) Stent covering of (7). [ inertness / gel / said / seven / living body ] 

(9) (7) or (8) stent coverings in which said gel has biodegradability or living body absorptivity. 

(10) A cylindrical stent body which the both-ends part carries out an opening, and extends in a 
longitudinal direction between these 2 ** terminal-openings parts, and stent which consists of 
stent covering of either (1) thru/or (9). 

(11) A cylindrical stent body which the both-ends part carries out an opening, and extends in a 
longitudinal direction between these 2 ** terminal-openings parts, Stent which serves as stent 
covering of either (1) thru/or (9) which covers lateral surface of said stent body from a porous 
membrane which covers a both-ends part of a medial surface of said stent body, and does not 
cover a center section. 

[0006] 

[Embodiment of the Invention]Hereafter, the stent using stent covering and this stent covering 
of this invention is explained more to details with reference to drawings. For a wrap reason, the 
whole shape of stent covering of this invention is a hollow cylinder film-like about the lateral 
surface and/or medial surface of a stent body. Here, a stent body is a cylinder body which that 
both-ends part carries out an opening, and extends in a longitudinal direction between those two 
terminal-openings parts, and the side of a cylinder body has a notch of a large number which 
open that lateral surface and medial surface for free passage, and when this notch changes, it 
has the structure which can be expanded and contracted to the diameter direction of a cylinder 
body. The major axis direction center section is formed by the nonvesicular film, and, as for 
stent covering of this invention, the portion by the side of a both-ends part, i.e., the opening of a 
stent body, is formed by the porous membrane. Since the center section is formed by the 
nonvesicular film, the water permeability of a center section is low, permeation of the cell from 
the living body lumen to the stent lumen side is controlled, and, as for stent covering of this 
invention, growth of the organization to the lumen side of a stent body and thickening are 
prevented. Since the both-ends part is formed by the porous membrane on the other hand as for 
stent covering of this invention. The water permeability of a both-ends part is high, it applies to 
the field by the side of the stent lumen of stent covering from the living body lumen wall part of 
a stent covering neighboring part, formation (inner-bark-izing) of a smooth inner-bark-ized side 
is promoted, and it excels in immobilization in the organization of the stent. 

[0007]The ratios of the center section in the length of cylindrical stent covering and a both-ends 
part are usually 100:7400-100:2 here. It is 100:200-100:5 preferably, is 100:100-100:10 more 
preferably, and is 100:50-100:20 most preferably. When the ratio of the length of a center 
section and a both-ends part was such a range and it is used as covering of the stent detained 
in a living body lumen, growth of the organization to a stent lumen and thickening are prevented, 
and inner-bark-ization in a covering end piece is promoted enough. In stent covering used for 
the usual stent in a vessel the usual length in the major axis direction of a cylinder body is 10- 
150 mm, if an example is given, the length of two end pieces shall be 1 mm or more, respectively, 
and the length of a center section can fully attain the purpose of this invention, if it is made into 
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not less than 3 mm. Here, although the length of two end pieces is usually comparable, it is not 
necessarily limited but the length of the both-ends part may differ depending on the use. 
[0008]The nonvesicular film which forms the center section of stent covering of this invention 
has elasticity, and it is produced from the material which carries out plastic deformation, without 
being able to elongate easily and checking diameter expansion of a stent body also with slight 
stress. As for the use of this invention to a nonvesicular film, being produced from the material 
which has biocompatibility is preferred. As such a material, polyolefine, polyester, a fluoro-resin, 
Silicone, polyurethane, polyamide, polysulfone, polyether, Polyglycolic acid, polylactic acid, a 
polycaprolactone, a PORIGU lactin, Polyhydroxy butanoic acid, chondroitin sulfate gel, hyaluronic 
acid gel, fibrin, cellulose, poly orthoester, a polyhydroxybutyrate valeric acid, etc. may be 
illustrated, and these may be single things, may be copolymers, or may be mixtures. 
[0009]As for a nonvesicular film, it is still more preferred to be produced from the material which 
has biodegradability or living body absorptivity. As such a material, also in the above-mentioned 
material, polylactic acid, a polycaprolactone, Polyglycolic acid, a PORIGU lactin, polyhydroxy 
butanoic acid, chondroitin sulfate gel, Hyaluronic acid gel, fibrin, cellulose, poly orthoester, a 
polyhydroxybutyrate valeric acid, etc. may be illustrated, and these may be single things, may be 
copolymers, or may be mixtures. A nonvesicular film is suitably producible by the method usually 
used for producing a film and a sheet from the above-mentioned material. 

[0010]As for the porous membrane which forms the end piece of stent covering of this invention, 
it is preferred to consist of a film which carries out plastic deformation, without having elasticity, 
being able to elongate easily with slight stress like the nonvesicular film which forms the center 
section of stent covering, and checking diameter expansion of a stent body. The textile fabrics 
etc. which were produced from the porous membrane obtained by making such a porous 
membrane foam to high polymer films, such as polyolefine and polyurethane, the nonwoven fabric 
which carried out melt blow molding of the same polymer material, and produced it, the cellulose 
fiber, etc. are illustrated. These porous membranes can be suitably obtained from the material 
illustrated about the nonvesicular film which forms the center section of the above-mentioned 
stent covering by producing the foam, the nonwoven fabric, or textile fabrics of a high polymer 
film by a publicly known method. 

[001 1]When a porous membrane is foam of said high polymer film, as for a membranous void 
content, it is preferred that they are 1x10 ^ - a 1x10 S individual / cm , and it is preferred that 

they are especially 1x10 ^ - a 1x10^ individual / cm^. As for the aperture in porous structure, it 
is preferred that it is 0.1-100 micrometers, it is more preferred that it is 0.1-60 micrometers, it 
is still more preferred that it is 0.1-40 micrometers, and it is preferred that it is especially 1-20 
micrometers. Inner-bark-ization in the end piece of covering can fully be promoted as the 
aperture of a porosity rate and porous structure is the above-mentioned range, and Intensity 
sufficient as covering is obtained. When a porous membrane consists of said nonwoven fabric or ' 
textile fabrics, as for the coefficient of water permeability of a porous membrane, it is preferred 
that they are 1x10 ^ - 1x10 ^ml/cmVmin, and it Is preferred that they are especially 1x10 ^ - 

1x10 ^ml/cmVmin. Inner-bark-ization in a covering end piece can fully be promoted as the 
coefficient of water permeability of a porous membrane is the above-mentioned range. 
[0012]As for a porous membrane, it is preferred to be produced from the material which has 
biocompatibility like the nonvesicular film which forms a center section, and it is preferred to be 
further produced from the material which has biodegradability or living body absorptivity. As such 
a material, what was illustrated about the above-mentioned nonvesicular film can be used 
conveniently. 

[0013]In stent covering of this invention, it may produce from material which may produce from 
material with same center section formed by a nonvesicular film and end piece formed by a 
porous film, and is different. However, to be able to join mutually is needed when producing both 
with a different material. A center section is formed by the nonvesicular film of a silicone 
elastomer, and, as for an example of the suitable composition of stent covering of this invention, 
an end piece is formed with the nonwoven fabric of polyester. The junction nature of a center 
section and an end piece is excellent in stent covering being the above-mentioned composition. 
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and promotion of inner-bark-izing in a covering end piece is also enough, and it excels also in 
biocompatibility further. 

[001 4] Junction of the nonvesicular film of a center section and the porous membrane of an end 
piece can be preferably carried out by the method by which normal use is carried out to 
membranous junction, i.e., weld, adhesion by adhesives, adherence, the suture by thread, etc., 
and what is necessary is just to make nearby proper selection of whether which method is used 
in stent covering of this invention at membranous construction material. It is preferred to join at 
the time of junction to a center section and the end piece of stent covering, so that it may 
overlap mutually by the boundary part. If the center section and end piece of stent covering are 
carried out in this way and joined, a crevice cannot arise in a joining section and a center section 
and an end piece can be joined certainly. The state (.) to which the center section of stent 
covering lapped with the end piece here like the example which an order of overlap mentions 
later That is, it is in the side near the stent body with which the end piece of stent covering is 
covered. Although it is preferred to make it join, both may be joined after the end piece has 
lapped with a center section contrary to this. Or when joining the center section and end piece 
of stent covering, ends may be joined by adhesion by adhesives, the suture by thread, etc., 
without piling both up by a boundary part. 

[0015]Drugs may be added to stent covering of this invention for the purpose of promotion of 
prevention of the restenosis of a living body lumen, and inner-bark-izing in a stent end piece. 
Although such drugs in particular are not limited but can be chosen suitably if needed, it is 
preferred that they are drugs which mainly have an antithrombotic action, chemotaxis 
depressant action, a cytostatic activity, or an endothelial cell proliferation promotion operation. 
The drugs which have such an operation specifically For example, anticancer drugs, such as 
paclitaxel, Antiplatelet agents, such as immunosuppresants, such as SHIRORIMASU. and 
ABUSHIKISHIMABU, phosphorylcholine. Steroid, ANJIOPEPUCHIN, forskolin, hirudine, Illo Prost, 
a viral vector, and DNAs (bFGF, VEGF, HGF, TFPI, etc.) may be illustrated, and these may be 
added as a single thing, and it may add as a mixture of two or more drugs. 
[0016]Although the method in particular of adding drugs to stent covering is not limited, it is 
preferred to add in the state where made gel contain drugs and it encapsulated as a mixture 
from a viewpoint of handling nature. The gel used for such the purpose has preferred inertness 
[ living body ]. As such gel, gelatin, poly (2-methoxy ethyl acrylate), chondroitin sulfate, 
hyaluronic acid, fibrin, etc. may specifically be illustrated, and these may be used as a single 
thing, or gel may be made with two or more kinds of mixtures. As for such gel, it is still more 
preferred to have biodegradability or living body absorptivity. Stent covering of this invention by 
forming an end piece by a porous membrane, When drugs are added, the cavity part of a porous 
hole, textile fabrics, or a nonwoven fabric is filled up with gel, and it has the advantage that the 
holding amount of drugs can be increased compared with stent covering formed by the 
nonvesicular film. 

[0017]In stent covering of this invention, the part which adds drugs is suitably chosen according 
to the efficacy of the drugs to add. The drugs for having namely, inner-bark — ization-promoting 
the operation which increases endothelial cells are added to both the nonvesicular film of the 
center section of the whole stent covering, i.e., such stent covering, which covers the medial 
surface of a stent body, and the porous membrane of an end piece. Thereby, inner-bark-ization 
is promoted in respect of [ whole ] the stent lumen side of stent covering. Since formation of 
thickening or a thrombus takes place easily in the end piece of the stent in the case of the drugs 
which, on the other hand, have the operation which controls thickening control or thrombosis, it 
is preferred to add drugs to the end piece of stent covering. 

[0018]The stent of this invention serves as a stent body from stent covering. In the stent of this 
invention, a stent body. When a both-ends part carries out an opening, it is a cylinder body which 
extends in a longitudinal direction between those two terminal-openings parts, the side of a 
cylinder body has a notch of a large number which open that lateral surface and medial surface 
for free passage and this notch changes, it has the structure which can be expanded and 
contracted to the diameter direction of a cylinder body. The lateral surface and/or medial 
surface of such a stent body are covered in the stent of a 1st embodiment of this invention by 
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stent covering of this invention, a notch — actually — a notch — him — ****** may also be 
the opening formed with the line object. Drawing 1 is a side perspective diagram showing one 
mode of the composition of the stent of a 1 st embodiment of this invention, drawing 2 is the 
cross-sectional view which cut the stent of drawing 1 along the line 20-20, and drawing 3 is the 
cross-sectional view which cut the stent of drawing 1 along the line 30-30. Drawing 4 is a 
perspective view showing one example of a stent body. In drawing 1 , the stent body 2 which 
constitutes the stent 1 of this invention is a cylinder body in which the both ends carried out the 
opening like the stent body shown in drawing 4 , and the lateral surface and medial surface are 
covered with the stent covering 100 of this invention. Into a figure, the center section 5 of the 
stent covering 100 is formed by a nonvesicular film, and the both-ends part 3 is formed by a 
porous membrane. 4 shows the joined part of the center section 5 formed by a nonvesicular film, 
and the end piece 3 formed by a porous membrane. As shown in drawing 2 , in the center section 
of the stent 1, the lateral surface and medial surface of the stent body 2 are covered with the 
nonvesicular film 5. As shown in drawing 3 , in the both-ends part of the stent 1, the lateral 
surface and medial surface of the stent body 2 are covered with the porous membrane. 
[0019]The stent body 2 is a cylinder body which carries out an opening and extends in a 
longitudinal direction between the two terminal-openings parts, and the both-ends part the side 
of a cylinder body, When it has a notch of a large number which open that lateral surface and 
medial surface for free passage and this notch changes, expanding-and-contracting modification 
is constituted by the diameter direction of a cylinder body possible, it is detained in living body 
lumina, such as a vessel like a blood vessel, or a bile duct, and that shape is maintained. By 
d rawing 1, the notch which opens the cylinder body inside-and-outside side for free passage has 
the structure of mesh state as a whole by the shape of an approximately rhombus, and the stent 
body 2 which this rhombus shape changes and can carry out expanding-and-contracting 
modification in the diameter direction of a cylinder body is shown by applying stress. It has a 
notch on the side, and when the shape of a notch changes, the example of the cylinder structure 
which can be expanded and contracted to the diameter direction of a cylinder body is illustrated 
below. Drawing 4 makes the resilient wire material 16 crooked in a coiled form, and two or more 
they are connected, it is made cylindrical shape, and the crevice between resilient wire material 
16 comrades is a perspective view of the stent body 15 which makes a notch. The stent body 
shown in drawing 4 and the same stent body are indicated by JP,9-215753,A and JP,7-529,A, for 
example. As illustration of everything but a stent body, resilient wire material is made crooked in 
zigzag shape, two or more they are connected to the Patent Publication Heisei No. 502428 
[ eight to ] gazette, and the Patent Publication Heisei No. 500272 [ seven to ] gazette, for 
example, it is made cylindrical shape, and the stent body in which the crevice between resilient 
wire material makes a notch is indicated. Resilient wire material is bent in the form of a snake- 
like flat ribbon, and it passes through this to a mandrel, it twists in the shape of Rix, and is made 
cylindrical shape, and the stent body in which the crevice between resilient wire material makes 
a notch is indicated by the ** table No. 501328 [ 2000 to ] gazette. The stent body of the ** 
table No. 501328 [ 2000 to ] gazette indication and the stent body of the same structure are 
indicated by JP.1 1-221288,A. The stent body in which the shape of the notch made structure of 
the mesh state which is the shape of a meander (meander) pattern the Patent Publication Heisei 
No. 503676 [ ten to ] gazette unlike dr awing 1 of this application specification is indicated. A 
tabular member is made crooked in a coiled form, it is made cylindrical shape, and the stent body 
in which the crevice between the adjoining coil portions makes a notch is indicated by the 
Patent Publication Heisei No. 507243 [ eight to ] gazette. To JP.4-68939,B, fabricate an elastic 
plateHike member spirally, and it is made cylindrical shape. The stent body of the cylindrical 
shape which has a different structure of the plurality containing the stent body in which the 
crevice between the adjoining whorl portions makes a notch, and the stent body in which carry 
out the braid of the resilient wire material, it is made cylindrical shape, and the crevice between 
resilient wire material makes a notch is indicated. In addition, they may be the shape of a board 
spring coil, the shape of a multiple spiral, and variant tubular **. Although the stent body which 
bent the elastic plate-like member spirally and was made into cylindrical shape is indicated to 
drawing 2 (a) and (b) of JP,4-68939,B, thus — although it does not have a notch on the side of a 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web.cgi,ejje?atw_u=http%3A%2F%2Fwww4.i.., 2008/1 2/1 7 



. JP,2q02-355316,A LDETAILED DESCRIPTIONJ 



6/9 ^~iy 



cylinder body — the diameter direction of a cylinder body — expanding and contracting — the 
stent body of the cylindrical shape constituted deformable can also be used as a stent body of 
this invention. All the literature and patent application of these above make some of these 
specifications by quoting. 

[0020]It is removing the power of the expansion means in particular of the stent body after 
detention not being limited, but holding self-extending, i.e., the stent body folded up small thinly. 
It may be a thing of the type radially extended as it is also at its stability, and may be a thing of 
the type which extends a balloon from the inside and extends a balloon extension type, i.e., a 
stent body, radially with external force. A stent body may not be limited to what is detained in 
vessels, such as a blood vessel, but the living body lumen strangulated [ bile duct ] may be 
extended, and it may detain in the part of the gap it is unnecessary to maintain the shape, 
[0021]If a polymer material or a metallic material is mentioned and it has a certain amount of 
rigidity and elasticity as a material of a stent body, there will be no restriction in particular, but it 
is preferred that it is the material which has biocompatibility. As a polymer material, specifically, 
for example Polyolefines, such as polyethylene and polypropylene, Polyester, such as 
polyethylene terephthalate, polytetrafluoroethylene, Fluorine-containing polymer, such as a 
tetrafluoroethylene ethylenic copolymer, etc. are mentioned, and stainless steel, tantalum, 
titanium, a nickel titanium alloy, a tantalum titanium alloy, a nickel aluminum alloy, etc. are 
mentioned as a metallic material, for example. In these, since superelastic alloys, such as 
titanium nickel, etc. are preferred since the stability to the original shape is required as self- 
extending, and it is preferred that the shape return after extension does not take place easily as 
a balloon extension type, stainless steel etc, are preferred. The manufacturing method in 
particular of a stent body is not limited, but what is necessary is just to choose it from the 
manufacturing method by which normal use is carried out suitably according to the structure and 
material of the stent. For example, in the case of the structure of the mesh state which consists 
of a metallic material shown in drawing 1 , the pipe which consists of a metallic material of the 
size demanded is started, and it can manufacture by deleting the side of this pipe selectively by 
cutting, chemical etching, laser beam cutting, etc., and forming two or more notches. 
[0022]In the stent of the 1st gestalt of this invention, it is as above-mentioned having explained 
the construction material and the manufacturing method of the stent covering 100. Although 
drawing 1 - drawing 3 show the mode which covered both the lateral surface of the stent body 1, 
and a medial surface with the stent covering 100 of this invention, the stent of this invention is 
not limited to this. That is, what covered either one of the lateral surface of a stent body or a 
medial surface with stent covering of this invention may be sufficient as the stent of this 
invention. The whole conventional technology may cover with covering formed by the porous 
membrane, or it is not necessary to cover about the side of another side. In the stent of this 
invention, both the lateral surface of a stent body and a medial surface are preferably covered 
with stent covering of this invention. The stent with which both were covered by the lateral 
surface and medial surface of the stent body with stent covering of this invention. Stent 
covering which covers the lateral surface reduces the stimulus to the living body luminal wall in 
which the stent was detained, The thickening of a lumen organization is prevented, stent 
covering which covers a medial surface prevents the body fluid in a living body lumen from 
carrying out direct contact to a stent body, and formation of a thrombus is prevented when 
especially body fluid is blood. The porous membrane of the end piece of stent covering which 
covers a medial surface serves as a scaffold which was excellent in inner-barkHzed promotion. 
On the other hand, the stent by which only either was covered with stent covering of this 
invention among the lateral surface of a stent body or a medial surface can make thickness in 
the whole stent thin, and can secure greatly the lumen of a living body lumen in which the stent 
was detained. When covering only either with stent covering of this invention among the lateral 
surface of a stent body, or a medial surface, the lateral surface of a stent body is preferably 
covered with stent covering of this invention. The lumen of a part which growth of the 
organization to a stent lumen and thickening were controlled, and detained the stent by this is 
greatly securable. 

[0023]In drawing 1 . although the end of the stent body 2 is exposed from the stent covering 100. 
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the stent of this invention may not be limited to this, but the whole stent body may be covered 
with stent covering (to the end piece). When the stent which the end of the stent body exposed 
from stent covering promotes inner-bark-ization in the end piece of the stent, it is 
advantageous, and it is excellent in immobilization of the stent to an organization. On the other 
hand, the stent covered with stent covering is excellent in the whole stent body on prevention of 
generating of the thickening in a stent lumen. In the mode which the end of a stent body exposes 
from stent covering, the ratio of the exposed part and the non-exposed part in the length of the 
major axis direction of a stent body, It is preferred that it is 50:50-10:100, they are 30:70-10:100 
more preferably, and are 20:80-10:100 still more preferably. If the rate of the exposed part of a 
stent body is the above-mentioned range, when inner-bark-ization in a stent end piece 
promotes, it is advantageous, and excels in immobilization of the stent to an organization. 
[0024]The drugs which it is the purpose of promotion of prevention of the restenosis of a living 
body lumen and inner-bark-izing in a stent end piece, and drugs may be added to the stent 
covering 100, and are added to it, and the method of adding are as having described above. The 
method of covering the lateral surface and/or medial surface of the stent body 2 with the stent 
covering 100, When the stent body 2 expands and contracts to the diameter direction, unless the 
stent covering 100 does not exfoliate from the stent body 2, and it can maintain a coated state 
appropriately and it has an adverse effect on a living body, which a publicly known method may 
be used. For example, by making it stick, after applying the solution which carries out an 
adhesion operation like a fluorinated elastomer solution, since a solvent is evaporated, Adhesion 
fixing may be carried out to the lateral surface and/or medial surface of the stent body 2, When 
stent covering consists of a thermoplastic material, after sticking stent covering to the lateral 
surface and/or medial surface of a stent body and arranging it, thermal melting arrival of the 
stent covering may be carried out to a stent body by heating. 

[0025]Although the lateral surface of the stent body is covered with stent covering of this 
invention as for the stent of a 2nd embodiment of this invention, in the medial surface of the 
stent body, only the end piece is covered with the porous membrane, and the center section is 
not covered. Since, as for the stent of a 2nd embodiment of this invention, the lateral surface of 
the stent body is covered with the stent of this invention in which the center section was 
formed by the nonvesicular film. The water permeability of a center section is low, permeation of 
the cell from the living body lumen to the stent lumen side is controlled, and growth of the 
organization to the stent lumen side and thickening are prevented. Since the both-ends part of 
the lateral surface of the main part of the stent and a medial surface is covered with the porous 
membrane on the other hand, The water permeability of a both-ends part is high, it applies to 
the field by the side of the stent lumen of stent covering from the living body lumen wall part of 
a covering neighboring part, formation (inner-bark-izing) of a smooth inner-bark-ized side is 
promoted, and it excels in immobilization of the stent to an organization. The porous membrane 
which covers the end piece of the medial surface of a stent body serves as a scaffold which was 
excellent in inner-bark-ized promotion. 

[0026]In the stent of a 2nd embodiment, the ratio of the length of a center section and the 
both-ends part of stent covering which covers the lateral surface of a stent body is as having 
indicated the stent of a 1st embodiment. The length of the porous membrane which covers the 
end piece of a medial surface is the length which becomes being the same as that of the center 
section of stent covering in a 1st embodiment and the ratio of the length of a both-ends part 
which the ratio of the length of the portion with which a stent body center section is not 
covered, and the portion covered with the porous membrane of the both-ends part described 
above. In the stent of a 2nd embodiment, the porous membrane which covers the medial surface 
of a stent body may be covered, where it could cover the end piece of the stent body thoroughly 
or the end piece of a stent body is exposed. In the case where a porous membrane covers a 
medial surface where the end piece of a stent body is exposed, the ratio of the length of the 
exposed part of a stent end piece and a non-exposed part is as the stent of a 1st embodiment 
of this invention having been shown. In the stent of a 2nd embodiment, structure, material, and a 
manufacturing method of a stent body. The material of a nonvesicular film and a porous 
membrane, a manufacturing method, the joining method of a nonvesicular film and a porous 
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membrane, and the method of covering a stent body with stent covering or a porous membrane 
are as stent covering of this invention or the stent of a 1st embodiment of this invention having 
been shown. Adding drugs to the porous membrane which covers the end piece of stent covering 
which covers the lateral surface of a stent body, and/or a medial surface also about the stent of 
a 2nd embodiment, the kind and additional means of drugs are as stent covering of this invention 
having been shown. 

[0027] Hereafter, an example explains this invention further. 

(Example 1) In an example, by the cylinder body which is 1.5 mm in diameter, 20 mm in length, 
and about 120 micrometers in thickness in which the both-ends part carried out the opening. To 
the lateral surface and medial surface of the stent body 2 which carry out two or more owners 
and which have structure of mesh state as a whole, the notch of the shape of an approximately 
rhombus which opens the inside-and-outside side for free passage on the side of a cylinder 
body. When the center section 5 is formed by a nonvesicular film and the both-ends part 3 puts 
and carries out adhesion fixing of the stent covering 100 which is a cylindrical film with a 
thickness of about 100 micrometers formed by the porous membrane (coefficient of water 

permeability: 1100 (ml/cm Vmin)), The stent 1 of a 1st embodiment of this invention shown in 
drawing 1 ~ drawing 3 was produced. In the figure, the center section 5 of the stent covering 
100, From the nonvesicular film made from a silicone elastomer about 10 mm in length, become 
and the both-ends part 3 of the stent covering 100, From the nonwoven fabric of about 5 mm in 
length the porosity made from polyolefine, become, respectively and by the boundary part 4 of 
two coverings. In the form (a polyolefin nonwoven fabric is in a near position with the stent body 
2 covered) where a silicone elastomer film laps on a polyolefin nonwoven fabric, both overlap 
about 2 mm. The embedded examination into a rabbit abdominal aorta was done using the 
produced stent. Drawing 7 is a figure showing the situation of the embedding of the stent into a 
rabbit abdominal aorta. In the figure, it extended to about 3 mm in diameter, having inserted the 
stent 9 which put on the balloon 8 of the balloon catheter 7 from the rabbit right common 
carotid artery 12, having carried out delivery to the rabbit abdominal aorta 11, and having poured 
the water pressure of lOatm on the balloon 8, and the stent 9 was embedded in the rabbit 
abdominal aorta 1 1. It dissected after four weeks of embedding, and pathology evaluation was 
performed. It was observed as a result of pathology evaluation that thrombus adhesion in a cover 
part is not accepted, but apply to the field by the side of the stent lumen of stent covering, and 
smooth inner-bark-ization is advancing. 

[0028](Example 2) Although it is the same procedure as Example 1, Instead of covering the 
whole medial surface of a stent body with stent covering, only the both-ends part was covered 
with the porous membrane, and the center section produced the stent of a 2nd embodiment 
without covering, and it carried out embedding of the stent into a rabbit abdominal aorta, and 
pathology evaluation. Stent covering which covers a cavity wall outside a stent body is the same 
as stent covering of Example 1 . The porous membrane which covers the both-ends part of the 
lumen wall of a stent body is a nonwoven fabric (coefficient of water permeability: it consists of 
1 100 (ml/cm Vmin).) of about 5 mm in length, and the porosity made from the about 100- 
micrometer polyolefine in thickness, respectively. Drawing 8 is the pathology tissue images which 
looked at the cross section which cut vertically near the stent end piece of the rabbit abdominal 
aorta 11 embedding the stent 9 in a vessel of the example to the axis of the stent from the 
upstream, and magnification is photoed by 20 times. It was observed that the thrombus adhesion 
in a cover part from the figure is not accepted, but apply to the field by the side of the stent 
lumen of stent covering, and smooth inner-bark-ization is advancing. 

[0029](Comparative example 1) The stent which puts a film about 100 micrometers thick on the 
lateral surface of the stent body (1.5 mm in diameter, 20 mm in length, and about 120 
micrometers in thickness) 2 as covering, is fixed to it like Example 2, and is shown in drawing 5 
was produced. However, it differs in Example 2 and the covering 5 about 20 mm in length is 
altogether formed by the nonvesicular film made from a silicone elastomer. The produced stent 
was embedded in the rabbit abdominal aorta like the example. It dissected after four weeks of 
embedding, and pathology evaluation was performed. Drawing 9 is the pathology organization 
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chart which looked at the cross section which cut vertically near the stent end of the rabbit 
abdominal aorta embedding the stent of the comparative example 1 to the axis of the stent from 
the upstream, and is photoed by one 20 times the magnification of this. Although the cell which 
passes a cover part and permeates a lumen from the figure was not seen, in the covering end 
piece, the state where the cell had permeated the lumen side was accepted and the state where 
thrombosis was carried out was also observed in the said division. 

[0030](Comparative example 2) The stent which puts as covering the film whose thickness in the 
whole is about 200 micrometers on the lateral surface and medial surface of a stent body (the 
1.5 same mm in diameter as an example, 20 mm in length, and about 80 micrometers in 
thickness), carries out adhesion fixing to them, and is shown in drawing 6 was produced. In the 
figure, the covering 3 about 20 mm in length is altogether formed by the porous membrane made 

from polyolefine (coefficient of water permeability: 350 (mi/cm Vmin)). The produced stent was 
embedded in the rabbit abdominal aorta like the example. When it dissected after four weeks of 
embedding and pathology evaluation was performed, the state where the cover part was passed 
and the cell had permeated the lumen was observed. 
[0031] 

[Effect of the Invention]Since the center section of covering is formed stent covering of this 
invention by the nonvesicular film, when it is used as covering of the stent body detained in the 
living body lumina in a vessel etc., it is controlled that a cell permeates the covering lumen side 
from a living body lumen. Since the end piece of covering is formed by the porous membrane, it 
applies to the internal surface of covering which covers the medial surface of a stent body from 
the living body tube wall of a covering neighboring part, formation of a smooth inner-barkHzed 
side is promoted, and disorder of the blood flow in a covering end piece is canceled. The lateral 
surface and/or medial surface of a stent body the stent of this invention by being covered with 
stent covering of this invention, Or by covering the lateral surface of the stent body with this 
invention covering, and covering the end piece of the medial surface of a stent body with the 
porous membrane, formation of the thrombus in an end piece is controlled and a lumen probe- 
patency-of-foramen-ovale state can be maintained over a long period of time. 
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* NOTICES * 

JPO and iNPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a side perspective diagram showing one mode of the composition of the stent of 
this invention. 

[Drawin g 2]It is the cross-sectional view which cut the stent of drawing 1 by the line 20-20. 
[Drawing 3]It is the cross-sectional view which cut the stent of drawing 1 by the line 30-30. 
[Drawing 4]Drawing 1 is a perspective view showing the stent body of a different gestalt. 
[Drawing 5] lt is a side perspective diagram showing the composition of the stent of the 
comparative example 1. 

[Drawing 6] It is a side perspective diagram showing the composition of the stent of the 
comparative example 2. 

[Drawi ng 7]It is a figure showing the situation of the embedding of the stent into the abdominal 
aorta of a rabbit. 

[Drawing 8] It is a pathology organization chart of the cross section which cut vertically near the 
stent end piece of the abdominal aorta of the rabbit embedding the stent of Example 2 to the 
axis of the stent. 

[Drawing 9] It is a pathology organization chart of the cross section which cut vertically hear the 
stent end piece of the abdominal aorta of the rabbit embedding the stent of the comparative 
example 1 to the axis of the stent. 
[Description of Notations] 

1, 6: Stent 

2. 15: Stent body 

3: The end piece of stent covering (covering of a porous membrane) 
4: The boundary part of the end piece of stent covering, and a center section 
5: The center section of stent covering (covering of a nonvesicular film) 
7: Balloon catheter 
8: Balloon 
9: Stent 
10: Rabbit 
1 1: Abdominal aorta 
.12: Right common carotid artery 
16: Resilient wire material 
20, 30: Cutout line 
1 00: Stent covering 
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[Drawing 7] 
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^^tlTV^-So #^2 0 0 0-5 0 1 3 2 8-§-4i^Slc: 

•^>h'VMc^if y^:^m^^^^i-fxpimmc^ti 

:^i$i)^^7f^^tlX\^^?), #«2 000-501328-^ 
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1-2 2 1 288•^^aK:^>B§^$i^T^^ 

5„ Sfc. 0-5 0 3 6 7 6^>i^^(C{±, *® 

MiB» ©III 1 i «^:5!:lfB«ffJ4^i5^7'i 9 , T v^'- 
(meander) ^©Jg^T-fcSp* y v'=.4*©«ii 

^Lfc;^f->' h*fr;4SM^^nTV-'.5o #S¥8-5 0 
7 2 4 3 -i-ii;ffB(C»4, ffi^^tf^ = ^/u:K(i®ft$-arT 

iimX^i:t£iry'^y'yh:^mmm^itXi^i>o 
10 #^2^5? 4-6 8 9 3 9 ^iK^fgl^ f4. 3f ?r b-fr 

^t^pimmo^^y'y \-:^m^m7P^iix\,^6o zoy 

tiV^ tfc. #ii¥4-6 8 9 3 9-f-i^^<OEl2 

(a) . (b) {amit^iikmi:i^mm^mfxpi 

20 pj::Ri^f^«D«lB{c«)^Si5^WL)tv^^^ Rttf<$;<7)S;^ 
[6](::fc^SSJi^i5it|{ctifilc$JtfcRigiJg:Kco;^7^v 

[00201 efimro;^x>'h*{*:«c»a:?i^ifei4, mz. 

30 mii^hy<y^—>i:im\^X^:f3\^i:^X^:^mmm 

tiii^mfj:^^-fti(r>niiHz^Wi-r?>i><r)X'h'^xii^\.\ 

[0 0 2 1 1 :^f-y h^i^oWlft LTtt, iS5^Wr4 

mnx'h?> ^ timtL\,\ Mi^mat. m^'i-un 

wtf-C'fi, i SfcSftSi: \.x\it%(r>l^^^(r>'^7tM^i;^^ 
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[0 0 2 2] :^^m(OfBi<oMM<o:^Tyhic}6\,'^X. 

^m^titz^Ty hit. :51-filJffi*^sa1-5;=^7^>^*^< 
Lx. fmmf^(omm^m±\^. fHmmi:^mi-^:^f- 

[0 0 2 3] tfc. 1 t::*5V>T. :^7^>h^i^2<r>M 40 
Sgft, ;^rV 1 0 O^^fjffffiLTV^S;*?, 
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jSttS, S{li^i:#^ttJ^cDM:*<i. 5 0 : 5 0-1 

0 : 1 0 0ffe5riiS»*L<, J:')»4L<«:3 
0:70-10:10 OT-fc'J^ $ibfC$f*L<ft2 
0:80-10:1 0 OT'fc-S, 

i^mtix\/^^o 

10 0 2 4] 7.Ty h*>'<— 1 0 Ofcii, 4#:§l^Wff 

2 <D^{|iJffi*J J:tJf/*fcf4rt{|iIi5«r^r >- h 1 0 

0T'^^c®i-S*fel±. ;^7=>h*#:2:4S^iOS*lSUc:l£ 
^Lyc^t;:, h^#2;i»t.;^7':x 1 0 0 

;45pjii-r s r t < , iia]jcisg^*ffi^#sit-r r t 

■^X% , «»ofeftf;:^f^SS:Stf ^ i^iV^PS 9 ^feoi,>-f 

%:m%^^Xi)>hfS^^-\t?>Ztizi:*). T.y'yyT^i^ 
2 ro^#JS*5 J;U5/syS:tti^{i!S(^g«@^ LT t J; 

1 "5 ^^TV h^^m^y^y'-y h:ijy<'^i:mm^^-^Xti: 
[0 0 2 5] *^B^©m2(DS»$ffi©>^r:^hfi, ;^ 

V\ *^?q<Z>^2 0llte}^]i©;^xi'hJt, 
5. 

[0 0 2 6] m2(DmmmW.<o:K7-yh\ci3^^X. 7.7- 
^tOft^Otb*;}?, i:.%LV,fz.%\(r>%m(MX'<r>7^y-y 
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JgffiO^TV h{C*5V^T^Lfcai9T-fe5„ 1^2 corns 

itj^sit^s. ^p^^Km}mfmiwm(Dum. mm 

[00 2 7] iJJlT. IIM^JJii«J*l§PJSr$P>mi«t 

(HffiM 1 ) mmmx'it. m^tzmm o ufciss i . 

5mm. 2 Oram. ff^Fii^Jl 2 0 /i mOP3M(if:r% 

^W- 2 W^ffiiJ®*3 il/i^ftiJBtc, "t'jtegB 5 t^w^^n^m 
r-m^^iX. P*«S153;J5#?LWI^ (S7k^ : 1 l 00 
(ml /cm' /min) ) X*?fM § tifcff ^ i^^ 1 0 0 
*tmORjSi<^<7)KT-fe5;^T:^h*/^'-l 0 O^^g-frT 

««@S-rsrtJciij. |gi~ia3{r^l-*IS9^ol^ 

h;*--^- 1 0 OW^^gB 5H, :R$^10mmO 

rvh*/^-! 0 OOi55*ffi^3H. •?:j^^^^fi^i^5 

mm(D^y;tU-7^'>-SO#?LSO^^*it)^<C'9. 2 

•5) T% i^#;d5|<)2mmSj'<e?)^oTV^2)« f^SLfc;^ 

wil^-Sr^-r@T-fc2)o lRlll^cJol/^T, /^/v-:/*?"- 
y-Jl'T (r)/<^u~y 8 ±licm'&tz:^7-y h 9 S: l^f-^^i^ 

-LT^<>'l'-V8{Cl 0 a tmCDTKffiSr/i^tt-CBCg^^ja 
mm(cffi5IL-t'>i^^0;)cli!iMl 1 v h 9 SrS 
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[00 2 8] 2 ) 1 i mm(o^mx'hi 

iK ^T'yh *»:«(^{MS^(*:?r r >' h * ^<-X^m 
i-^RioV)iz. i(Dm^i^n(D^i$'llWI^X'^mL 

•ryh*/<-»i. Mi&&]i(o:^7->'hit)y<-tm\:^X'h 

IK»4, ^tv-Pixfi$i^5mm. Jf 1 0 0 /z m^y 

10 uy ymo^^^<^^U^ (iS*^ : 1 1 0 0 (ml 

/cm' /mi n) J;t)7i5„ 08»±, ^te«fy<DMtrt 

^^mr^i:^7-yv(Dm^^\^xm%\^mwi\^tzim 
m^i.m%wh%fzmmmm.^x--h 'o . mmt 2 of^x- 

^%\.fzho:>X'hi>o Islia*^^. i3^<-%---<DisLm'iM 

fco 

[00 2 9] iitmn) nmm2tmm\^u%i. 5 

20 mm, 2 0mm, Jl$^^) 12 0// mOT.T-'y 

2 0^{||)®{^J¥$*«]1 0 Oy mcOJI^*^<-t LT^-li: 

T@^LTia5{OT%i-;^7^^^h§rf^iiLfco mb, 

«»j2i:»4^/j:'95$)i8^2 0mm<O*/<-5f4, ^T->!; 

h-7-mm^^^%.mx-^m^tix\^^i>, 

ffi*iiA/fc*o ffi*ji*4a^{cgimL^Si¥ffiS:fTo 
fco 0 914, ifc$5Wiro;^x>hSrfflftji^fc*!?f-=¥HS 

\m^\^tzm\mi:±.=&mii^hn.fzmwmmx'h^ . 

30 f&^2 ofgT^^Lfctico-efes, l^iaJ;"?, 

i:mmLxp^mz.mmiri>mmt.wihi^f£t-^t.i)\ * 

e>tl, l^g|5T'ttik^JgfiKLTl^54^cffi'bm^$Hfc, 

[00 3 01 (Jtl!50i|2) llii0iJtp^roESi. 5m 

m, 2 0 mm, Jf:$*\)8 0 MmCD;^7'V h;:$:#(D^ 
J;U'rtti®tc::^{<^T'(DJi:^;65^1) 2 0 0 /i m<7)^^Jr 

f^iJLfco lRlllf;i*5V^T, fi$|^2 0mm<7>*/<-3 
14, ^T^y;rU7-^ >^<7?#?LK^ (3**: 350 
40 (ml/cm' /min) ) T-Jf^fiE^?ixTl/^5o itlUt 

Ayfzo mi!b&^4mmcm^Lmmimi:n-:>tztz 

Jisa^^ii-fco 

[0 0 3 1 1 

[^W<^5a*l *^!^(0;^rvh;&/<-f4, */<-<Otp 
*a5;J5^#?LK^r'JfM$ixTi/^5fc*, i!IRS=rt^(0± 

50 ri>45ftl$iJ^Jx5, ifc, */<-<0*Sggi5;45#?LS^T- 
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S r t f:: i ►) , *S!gg|JT'«jfe^cDjg^is?U$)J 

[1121 @l(7)>^x:^h^i6|2 0-2 0-C-mLfc«| 

fEl3l Hiro^^xVh^llS 0-3 or'§]»fbfc« 

[il4l m\h\-i.W£hJm.(r>7.^vVi?if^^7i^-ir^ 

[S5] itt5Ef5iJi«D;^-r:^K0fflffig;Sr^^{SlS]lffi@ 

[06] tt:^t^j2ro>^r>'h««j*<Sr^1-{|iJB]imEI 
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* [0 7] ^^^(r>m.%-Xm^^^<r>7.TvV<r>'^^\L 

[@9i lts^»Jl®^7^:^^4rafe3i^^:!}'■!^=¥wM 

[^f^wlftWl 

10 1.6: >^r>' h 
2.15: y^Ty 

3 : ;^7^vh*/<-ro*>ffigf (#7LRJi»*/<-) 

5 : 7.7^^^h*/<-£0tf"*gp (*^?LSfl^co*/<-) 

7 : /-^yu— ^'^x— x-'W 

8 : y<jl^>' 

9 : N 
1 0 : 

1 1 : m±mm 
20 12: ^m^mm 

1 6 : 

2 0, 3 0: ^O^H 

10 0: ;^-ry h*/^— 
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